proposes to replace a 320-foot long three-span arch bridge on State Route 772 (South Paint Street) in Chillicothe with a 590-foot long deck-type bridge resting on four sets of piling and four piers. A hydraulic analysis of the effect of this project on the elevation of flood waters on Paint Creek upstream from the bridge was requested by ODOT. Profiles of the 10-, 25-, 50-, and 100-year frequency floods under present and modified conditions were requested for a reach of Paint Creek between the bridge and a point about 3 miles upstream ( fig. 1 ).
The purpose of this report is to present the results of the analysis of flood profile elevations under present and modified conditions in the designated reach. All elevations in the report are referenced to the National Geodetic Vertical Datum of 1929 (NGVD of 1929 .
This investigation is part of a continuing cooperative program between the Ohio Department of Transportation, Division of Highways (ODOT) and the U.S. Geological Survey (USGS). 
Available Data
Cross sections at selected sites in the designated reach and a map showing the stream channel and structures were provided by ODOT from aerial and ground surveying.
ODOT also furnished plans for the proposed bridge ( fig. 2 ) and approach roadway. Cross-section data at the present three-span arch bridge were available from a study made in 1966 by the U.S. Geological Survey. The underwater cross-section elevations for sections downstream from the bridge were obtained from a low-flow study made by the Meade Paper Co. (1978) . The road leading to the present bridge and that designed for the new structure are low-level roads generally at about the elevation of the land they cross.
The right bank flood plain downstream from the bridge contains large settling ponds built by the Meade Paper Co.
A landfill of about 80 acres extends along the left bank flood plain between points 2,000 feet and 5,000 feet upstream from (west of) the bridge. , 1966) . Because the capacity of the completed flood control structure was essentially the same as the design capacity, the flood-frequency discharges for conditions modified by Paint Creek Lake and Rocky Fork Lake were used in this report.
The 10-, 25-, 50-, and 100-year frequency discharges are 37,000, 51,000, 62,000, and 75,000 ft 3/ s , respectively. These magnitude and frequency relationships are shown in figure 4. 
ANNUAL PEAK DISCHARGE, IN CUBIC FEET PER SECOND
H
HYDRAULIC ANALYSIS
Stage-discharge relationships used for the initial section were developed from a discharge rating for a gage at South Paint Street bridge and profiles published in the U.S. Army Corps of Engineers Flood Plain Information report (1966) . This initial section is 4,000 feet downstream from the bridge. It is also downstream from changes made in the flood channel between the time of the Flood Plain Information report and the present study. The changes consisted of the construction of a levee along the left bank and of large settling ponds in the middle of the right bank flood plain. Profiles were developed in the reach between the initial section and South Paint Sreet bridge through use of the U.S. Geological Survey's E431 step-backwater program (Shearman, 1976) , for the 10-, 25-, 50-, and 100-year frequency floods.
At the site of the present and proposed bridges flow equal to or greater than a 10-year flood partly bypasses the present bridge and will bypass the proposed bridge by flow across the right bank flood plain.
Flood profiles were determined by distributing flow through and around the bridges, using the distribution of conveyance in the approach sections and configuration of the ground as guides.
Profiles between the bridge and section 26 were computed by use of the Geological Survey's E431 step-backwater program (Shearman, 1976) . River distances were measured along the thalweg of the meandering channel.
A roughness coefficient (Manning's n) of 0.040 was used for the main channel and n's ranging from 0.050 to 0.100 were used for the flood plain parts at the cross sections.
The roughness coefficients were selected in the field and verified from aerial photos.
A typical cross section is shown in figure 5 . Elevation data for the profiles of the 10-, 25-, 50-, and 100-year frequency floods in the reach between the downstream side of the South Paint Sreet bridge and the upstream end of the designated reach are presented in figure 6 and listed in table 1. Area inundated by the 100-year flood is shown in figure 7 . Data and computations supporting analysis given in this report are available for inspection at the U.S. Geological Survey office in Columbus, Ohio. A summary of water-surface profile elevations for the 10-, 25-, 50-, and 100-year frequency floods under present and modified conditions is presented in table 1, and shown graphically in figure 6 . Because neither the present nor the proposed roadways restrict flow to the main channel, there is considerable flow that bypasses the present bridge and will bypass the proposed bridge for all discharges investigated. The effect is to reduce backwater effects of bridge contraction. The maximum difference between the downstream and approach section elevations is 0.3 foot for the present bridge and 0.2 foot for the proposed bridge.
The proposed bridge and connecting roadway will not cause an increase in upstream flood elevations for the 10-, 25-, 50-, or 100-year flood discharges.
The profiles for these discharges are essentially the same for the proposed bridge as for the present bridge. 
